





































































1 http://www.ddugjy.gov.in/mis/portal/index.jsp as on 25th March 2018. 
2 As per Government of India estimates for the launch of Suabhagya – Sahaj Bijli Har Ghar Yojona 
(https://powermin.nic.in/sites/default/files/webform/notices/OM_SAUBHAGYA_SIGNED_COPY.pdf).   
 
3	Investment	required	for	mini-grid	projects	falls	below	the	investment	threshold	of	private	corporate	
investors.	High transaction cost and effort on a unit basis makes small investment unattractive. 
Financial institution do not fund because they have to spent same or more time and effort to fund 
small mini grid project vis-a-vis finding utility scale solar projects. Bundling can address the issue, 
but understanding about the functioning of mini-grids is also an issue. Also banks are more 
comfortable funding projects, which have PPAs rather than projects which are entirety dependent 
on retail tariff with uncertain collection efficiency. This also calls for larger plants with part 



















































































4 http://upneda.org.in/sites/default/files/all/section/Mini%20Grid%20Policy%202016.pdf  















































































8	http://www.cercind.gov.in/2016/orders/SO17.pdf.	Similar cost data is also reported here:	
https://www.energy.gov/sites/prod/files/2015/08/f25/LCOE.pdf.   
  
 9 One US dollar is equivalent to about 65 Indian rupees. 
10 Equivalent to average AT&C loss incurred by some of the better managed discoms in India and the target 
loss set by Ministry of Power for discoms in India.  
11 This follows the guidance given in accounting standard AS12 in India 
(http://www.mca.gov.in/Ministry/notification/pdf/AS_12.pdf, last accessed on 30th June, 2018). 































































































































































































13 The effective come will be Rs 50.kWh/month if the basic consumption is 3kWh/month, which can be from a 


























14 The size of the generation plant depends on the ability of the network to evacuate it and availability of land 
to house PV panels. These are assumed to be available in the given location. India has installed a large 
number of MW-scale PV projects under national and state schemes. The size ranges between 1 to 25MW 
(http://www.pv-insider.com/development-india/documents/PV-Utility-Scale-Map-India-Final.pdf), including 











































































































































































































































































































































Figure 2 LCOE and variable Viability Gap Funding requirement of a 25 kW plant 
	
Figure 3 Sensitivity of LCOE to changes in the interest rate    
	




Figure 7 Financial analysis results for the anchor load case 
	
Figure	8	Levelised	cost	and	unit	capital	subsidy	requirement	of	a	2MW	solar	PV	plant	
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Annex	1:		
	
Annex	1:		Main	features	of	UP	mini-grid	policy	and	regulations	
Salient	features	of	UP	mini-grid	policy	
Project	Capacity:	Mini-Grid	Projects	of	maximum	capacity	500	kW	shall	be	installed	to	electrify	the	households	of	
villages/	habitations/	hamlets	which	are	un-electrified	or	are	having	unavailability	of	power	in	peak	demand	hours.	
	
Implementation	plan:	With	State	Government	subsidy:		
1)	State	government	to	provide	30	%	subsidy.		
2)	Built	Own	Operate	and	Maintain	(BOOM)	basis	and	10	years	mandatory	operation	and	maintenance.		
3)	Mandatory	daily	at	least	8	hours	(3h	morning,	5hr	evening)	for	domestic	demand.		
4)	Daily	6	hours	of	supply	for	productive	and	commercial	needs.	
5)	Electricity	Tariff:	Developer	will	charge	Rs.	60/-	per	month	for	load	of	50	Watt,	Rs.	120/-	per	month	for	load	up	to	
100	Watt	for	8	hours	of	daily	electricity	supply	and	for	the	load	more	than	100	Watt	tariff	will	be	on	mutual	consent	
between	consumers	and	developer.	
	
Self-identified	Projects	by	the	Developers	without	State	Government	subsidy:	
1)	No	subsidy	by	state	government;		
2)	Developer	will	be	allowed	to	charge	tariff	from	consumers	on	mutual	consent	basis.	
3)	UPNEDA	will	act	as	the	Nodal	Agency	for	Single	window	clearance	for	all	Mini	Grid	Projects	which	include	the	task	
related	to	issuance	and	facilitation	of	desired	Government	orders,	necessary	sanctions/permissions,	clearances,	
approvals,	consent	etc.	in	a	time	bound	manner.		
	
The	villages	covered	under	the	installed	project	shall	be	considered	as	last	mile	stone	infrastructure	and	on	the	access	
of	conventional	grid	following	two	exit	procedures	will	be	followed:	
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1)	The	energy	generated	from	the	plant	will	be	received	in	the	grid	by	DISCOM	at	the	tariff	decided	by	UPERC/	tariff	
decided	on	mutual	consent.	Project	developer	will	be	given	priority	for	authorisation	as	a	franchisee	by	Discom	
2)	Based	on	the	cost	benefit	analysis	of	the	installed	project,	it	can	be	transferred	to	the	DISCOM	at	the	cost	
determined	on	mutual	consent	between	DISCOM	and	developer.		
	
Project	Completion	time	(6	months’	time	extension	may	be	granted	for	delay	due	to	actual/natural	reasons	at	various	
levels):	
1)	Solar	energy	-	within	6	months,		
2)	Biomass	/Biogas-	within	9	months,	
3)	Wind	energy	and	small	hydro	-	within	01	year	
	
Use	of	fossil	fuel	e.g.	coal,	gas,	lignite,	Kerosene,	wood	etc.	is	prohibited	in	solar	thermal	based	projects.	In	Biomass	
based	projects	use	of	fossil	fuel	will	be	permissible	as	per	the	standard	of	Govt.	of	India.	In	absence	of	requisite	solar	
energy,	the	Genset	can	be	used	to	charge	the	battery	bank	etc.	in	Solar	Photovoltaic	Plants.		
	
To	ensure	the	online	monitoring,	quarterly	functionality	report	should	be	submitted	by	projects,	which	are	greater	
than	50	kW	in	capacity	and	installed	with	Government	subsidy.	
	
Land	use,	environment	and	stamp	duty	related	incentives	will	be	provided	to	for	the	sanctioned	projects	under	Uttar	
Pradesh	State	Industrial	Policy,	2012	of	industries	based	on	solar	energy	or	renewable	energy.	
	
The	highlights	of	the	UP	mini-grid	regulations	are	presented	below:	
	
Applicability:	New	and	existing	Mini-Grid	projects	(up	to	500kWp);		
	
Models	for	Business	Operations:	
	
Model	A:	No	existence	of	Grid:	-	The	Mini-Grid	Operator	(MGO)	will	be	responsible	for	electricity	generation	and	
supply	following	the	BOOM	model.		The	MGO	can	apply	a	suitable	tariff	for	the	entire	quantum	of	electricity	supplied	
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in	accordance	with	the	Uttar	Pradesh	Mini	Grid	Policy,	2016.	The	operator	can	transfer	the	ownership	of	the	
distribution	network	to	the	distribution	utility	on	depreciated	value	of	assets,	provided	the	network	conforms	to	the	
standards	of	the	utility’s	system.		
	
The	operator	can	either	sell	100%	to	consumers	at	a	mutually	agreed	tariff	or	partly	to	consumers	at	a	mutually	
agreed	tariff	and	sell	excess/surplus	electricity	to	Discoms	at	Mini-Grid	feed-in	tariff	(FiT),	or	sell	100%	electricity	to	
Discoms	according	to	UPERC	RE	tariff	regulations.	
	
Model	B:	Grid	pre-exists:-	The	operator	has	to	sell	100%	to	consumers	at	mutually	agreed	tariff	or	tariff	for	the	Mini-
Grid	Projects	with	the	State	Government	subsidy,	in	accordance	with	Uttar	Pradesh	Mini	Grid	Policy,	2016,	for	a	
minimum	of	period	six	months.	After	that	MGO	may	opt	for	one	of	the	options	given	in	Model	A.	
	
Technical	Standards	for	Construction	of	project	distribution	network	(PDN):	MGO	shall	be	responsible	for	safe	
Operation	and	Maintenance	of	the	PDN;	as	per	the	Electricity	Act	and	rules	regulations	made	there	under.	Discom	will	
share	Technical	Standards	for	discoms’	system.	
	
Standard	of	Performance:		MGO	to	supply	electricity	to	all	willing	domestic	consumers	within	40	meters	of	PDN,	to	
deploy	minimum	10%	of	the	project	capacity	to	cater	to	domestic	consumers	in	the	areas	if	there	is	a	demand	and	to	
supply	electricity	continuously	or	intermittently	for	a	minimum	period	of	5	hours,	between	compulsory	supply	hours	
each	day	to	all	the	connected	consumers.	
	
Technical	Standards	for	interconnection	with	the	Grid:	-	The	inter-connection	of	the	mini-grid	with	the	discom’s		
system	shall	comply	with	the	CEA	(Technical	Standards	for	connectivity	of	the		Distributed	Generation	Resources)	
Regulations,	2013	and	amendments	thereof.	Further,	the	cost	for	inter-connection	network	from	the	mini-grid	to	
inter-connection	point	shall	be	borne	by	the	MGO.	The	Mini-Grid	Projects	with	installed	capacity	above	50kWp	shall	
ensure	that	the	Technical	Standards	for	construction	of	PDN	comply	with	Construction	manual	for	design	and	
construction	of	lines	issued	by	Rural	Electrification	and	Secondary	System	Planning	Organization	(RESSPO),	Uttar	
Pradesh	Power	Corporation	Limited	(UPPCL),	or	The	Central	Electricity	Authority	(CEA)	(Measures	relating	to	Safety	
and	Electric	Supply)	Regulations,	2010.		
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Metering	Arrangement:	The	MGO	has	to	comply	with	CEA	(installation	and	operation	of	meters),	Regulations	2006.	
Discom	will	install	meter	at	the	interconnection	point	at	its	own	cost.	MGO	will	install	Generation	meter	at	the	Mini-
Grid	project	to	record	the	generation	of	electricity	and	each	outgoing	feeder.	This	will	also	serve	the	purpose	of	
Renewable	Purchase	Obligation	(RPO)	fulfilment	for	obligated	entity(ies);	
	
Distribution	Franchisee	(DF)	Framework:	MGO	may	undertake	the	role	of	Distribution	Franchisee	provided	MGO	fulfils	
the	modalities	to	be	specified	in	the	implementation	Guidelines	for	the	appointment	of	the	DF	by	the	discom	
	
Payment	Security:	Distribution	Licensee	shall	prioritize	making	payments	to	MGO.	
	
Formation	of	Technical	Committee:	The	Commission	will	constitute	a	Technical	Committee	at	the	state	level.	
	
	
